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[57] ABSTRACT
An apparatus for mechanically handling drilling equip-

ment comprising at least drill pipes and a drill bit and
drill guide bushing has a carrier. A clamp on the carrier
clamps a first drill pipe unrotatably relative to the car-
rier in a drill-pipe position. An opener is spaced from
the clamping axially of the first drill pipe when the first
drill pipe is clamped in the drill-pipe position, the
opener being pivoted on a first pivot that is spaced from
and parallel to the first drill pipe when the first drill pipe
is clamped in the drill-pipe for pivoting to an opener
position at a second drill pipe that is axially thread-con-
nected onto the first drill pipe and withdrawal there-
from. A first power device so pivots the opener. An
opening member is pivoted on the opener for pivoting
to an opening-member position at the second drill pipe
to connect the opening member to the second drill pipe
unrotatably relative to the second drill pipe and rotate
the second drill pipe, whereby to open the thread con-
nection of the first and second drill pipes, and with-
drawal therefrom. A second power device so pivots the
opening member. A second pivot on the carrier is
spaced from and parallel to the first pivot and a resilient
element pivotally supports the first pivot from the sec-
ond pivot for resiliently limiting the pivoting of the first
pivot about the second pivot, whereby the latter pivot-
ing permits arcuate positioning of the opening means.

7 Claims, 4 Drawing Sheets
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APPARATUS FOR HANDLING A DRILLING
EQUIPMENT

The invention relates to an apparatus for mechani-
cally handling drilling equipment comprising at least
drill pipes and a drill bits and drill guide bushing.

Particularly when drilling large holes in ground and
rock, the handling of the drilling equipment is very
difficuit due to its large size and high weight. It is very
often necessary for one reason or another to disassemble
a drill rod formed by a number of successive drill pipes
interconnected by threads that are difficult to open. The
drill bit at the end of the drill rod wears down rapidly in
hard rock and has to be replaced with a new one even
daily, whereby the whole drill rod has to be disassem-
bled for replacement. Similarly, the guidebushing at-
tached to the drill carrier is subject to wear during
drilling so that it has to be replaced.

When disassembling a drill rod, it is lifted upwards
together with the rotation motor until the second drill
pipe counted from the rotation motor reaches the drill
carrier. Thereafter the drill pipe is gripped by a clamp
jaw or the like attached to the drill carrier for prevent-
ing it from rotating and, after the topmost drill pipe has
been released, for preventing it from falling into the
drill hole. The drill pipe closest to the rotation motor is
then rotated in one way or another with respect to the
lower drill pipe so as to open the thread and release the
pipe.

Threads are usually opened by means of a separate
device opening device (hereafter means) suspended
from a drill rig by a wire rope. The opening means is
handled manually. However, this procedure i1s very
heavy and difficult and often too slow. If the thread
between the drill pipe closest to the motor and an adja-
cent drill pipe opens first, the thread closest to the
motor thereby has to be opened while the opening
“means are supported on some point and the motor is
rotated in a direction opposite to the direction of dril-
ling. In an attempt to open threads, the motor 1s often
switched on several times in succession to rotate it in a
direction opposite to the direction of drilling. In such a
case, any one of the threads to be opened may open first,
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whereby the one which has not opened has to be 45

opened by means of the opening means. Similarly, if the
threads are very tight, the motor may burn as a result of
successive attempts so that the entire motor has to be
changed, which resuits in an expensive shutdown.

U.S. Patent Specification No. 4 403 666 discloses a
mechanical solution in which two opening tools ar-
ranged to be pushed around the drill pipe along a line
going through the center of the drill pipe are secured to
the drill carrier. Both these opening tools can be locked
around the drill pipe and one of them can be rotated
about the central axis of the drill pipe for loosening the
joint. This solution avoids the problem connected with
the loosening of the joint whereas it does not solve the
- other problems connected with the handling and loos-
ening of the drilling equipment.

U.S. Pat. No. 3,920,087 discloses a solution in which
a platelike disc rotatable about the drll pipe 1s mounted
in the carrier of the drilling equipment. Further, a re-
tainer provided with a telescopic arm is mounted in the
carrier pivotably about a vertical axis, the retainer being
arranged to be pivoted so as to surround the dnll pipe.
An upper pipe is kept in place by means of the retainer
while a lower pipe is rotated by means of a rotating

50

33

60

65

2

means so as to open the thread of the pipe. In the appa-
ratus of the U.S. Patent, it is difficult to get the jaws of
the retainer in the right position, because projections in
the jaws have to be positioned at corresponding points
in the pipe. Further, after the thread has been opened,
the pipe cannot be immediately loosened completely,
because the opening device below does not keep the

pipe in place in the vertical direction, so that it does not
prevent the rest of the pipe from falling into the driil
hole.

When replacing a drill bit, the threaded joint between
it and a drill pipe has to be loosened similarly as a joint
between drill pipes. For this purpose, the drill bit has to
be lifted above the drill carrier and after the guide bush-
ing guiding the drill rod has been lifted up from its place
together with the drill bit, it has to be replaced with a so
called basket used as an aid when detaching the drill bat.
The basket itself can be mounted unrotatably relative to
the carrier. Inside the basket there are provided projec-
tions which fit in between the edges of the drill bit, thus
preventing the rotation of the drill bit in the basket. In
this way, the drill bit is maintained stationary while the
thread is being opened. After the drill bit has been de-
tached from the drill rod, it is removed and replaced
with a new drill bit which in screwed on the drili rod,
whereafter the drilling process is continued as usually.

When detaching the drill bit, the guide bushing posi-
tioned above it has to be lifted away in order that the
drill bit could be replaced. This causes extra trouble
during replacement, since the guide bushing has to be
kept in the lifted position. The size and weight of a drill
bit intended for large holes are such that two persons
are required for lifting it. Thus the handling of the drill
bit is extremely difficult. The basket and the guide bush-
ing are also very heavy and difficult to handle. In addi-
tion, a common drawback of the prior art is that the
operator has to carry out the required measures manu-
ally, which is heavy and risky and delays unnecessarily
the drilling process, because the disassembly of one drill
rod may require as much as a couple of hours when
using the prior art techniques.

The object of the present invention is to provide an
apparatus for handling a drilling equipment in such a
way that the operator of the drilling apparatus can alone
take care of the handling of the whole drilling equip-
ment, the disassembly of a drill rod in a normal drilling
situation, and the replacement of a drill bit and gude
bushing in a remote-controlled manner. In the inven-
tion, this is achieved by mounting the opening means
pivotably about a vertical pivot axle spaced from the
drilling axis relative to the carrier so that the opening
means are arranged to be displaced to the position for
opening the drill pipe and to be withdrawn theretrom
by pivoting it about said pivot axle, the apparatus fur-
ther comprising means for pivoting the opening means
about the pivot axle.

The basic idea of the invention is that the opening
means used for disassembling a drill rod are mounted so
as to be pivotable relative to the drill carrier about a
vertical axis preferably along an arched path so that in
a normal case it 1s positioned about the normal vertical
axis of the drill rod and that the pivot axle is mounted
flexibly relative to the drill carrier so that the opening
means can be placed around the drill rod even though
the position of the drill rod would not be such as sup-
posed. Furthermore, the basic idea of the invention
implies that the opening means are mounted vertically
displaceably relative to the vertical axis thereof so that
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they can be lifted and lowered as required. An advan-
tage of the apparatus according to the invention is that
irrespective of the position of the drill rod as compared
with the supposed position, the flexible attachment of
the vertical axle makes it possible to place the opening
means around the rod. A further advantage of the in-
vention is that the opening means can be used both for

opening threads and displacing the drill bit and the
basket thereof for mounting the drill bit on a rod, and
for removal and replacement of a worn drill bit. Still
another advantage of the invention is that the entire
process can be effected by remote control from the
control panel of the equipment without any manual
work and without the operator having to move from
one place to another.

The invention will be described in more detail with
reference to the following drawings, wherein

FIG. 1 1s a schematical front view of an apparatus
according to the invention;

FIG. 2 1s a top view of the apparatus according to the
invention of FIG. 1;

FIGS. 3a and 3b are side elevations of a portion of the
apparatus of FIG. 2 in respective operating positions
that illustrate stages for placing a guide bushing on
supports;

FIGS. 4a to 4¢ one side elevations of further portions
of the apparatus of FIG. 2 in respective operating posi-
tions that illustrate stages for placing a basket and a drill
bit positioned therein on a support rack and taking a
new basket and drill bit therefrom; and

FIGS. 5a and §b to Sc are side elevations of portions
of the apparatus of FIGS. 3a, 36 and 4ato 4¢ in respec-
tive operating positions that illustrate stages for taking a
guide bushing from the support and displacing it on to
the rack, and for taking a new guide bushing from the
rack and displacing it on to the support.

FIG. 1 shows a drill rig 2 positioned on a drill carrier
1. A motor 3 i1s arranged to move along the rig in a
manner which known per se and which therefore is not
described. A drill rod 4 formed by successive drill pipes
5 1s connected to the motor 3 with a thread. The drill
pipes are interconnected in a manner known per se with
threads. The drill rod 4 passes through a guide bushing
6 mounted in the carner. FIG. 1 further shows opening
means 7 for opening the joints between the drill pipes §
and between the lowest drill pipe § and a drill bit (34 in
FIG. 3a) attached thereto. The opening means 7 are
connected to the carrier pivotably about a vertical axle
8 so that when it is pivoted about an auxiliary shaft 10
spaced from the central axis of the drill pipes of the drill
rod, i.e., the drilling axis 9, along an arched path, it is
placed around the drilling axis 9. The pivot axle 8 is
connected to the vertical auxiliary shaft 10 by means of
lever arms 11 pivotable thereabout. One end of one,
upper lever arm 11 is further connected pivotably by
means of another lever arm 12 to a bar 13 which is
inserted through a hole in a lug 14 (FIG. 2) provided in
the frame so that facing ends of springs 15 (FIG. 2) and
16 (F1G. 2) surrounding the bar are positioned on oppo-
site sides of the lug 14. The opposite ends of the springs
engage nuts 17 and 18 (F1G. 2), respectively, on the bar,
thus allowing the bar to move in the longitudinal direc-
tion resiliently under a load that may act thereon,
whereby the pivot axle 8 may pivot away from its nor-
mal position along an arched pivot line to an extent
determined by the nuts 17 and 18.

The opening means 7 are mounted vertically dis-
placeably, 1.e. parallel to the pivot axle 8, so that iis
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vertical position can be adjusted by means of a cylinder
19 (FIG. 2) that 1s aiso in parallel with the axle 8. For
pivoting the opening means 7 on the axle 8, a power
device 21 is connected to the axle by means of a lever
20. The power device, in turn, is connected pivotably
relative to the carrier about a shaft 23 by means of a
lever 22. The lever 22 can be adjusted to a desired posi-
tion by means of adjusting screws 24 on opposite sides
thereof. By adjusting said adjusting screws the axle 8
can be rotated so that the opening means 7 will be posi-
tioned accurately around the supposed drilling axis 9.

Inside the opening means 7 there is provided a pivot
member 25, i.e.,, a jaw member that can be pivoted
clockwise and anti-clockwise by means of a power
device 26 acting between it and the opening means.

FIGS. 1 and 2 further show supports 27 and 28 for the

guide bushing 6. The supports comprise bars acting as
supporting means and displaceable by means of motors
29 and 30 connected thereto.

On disassembling the drill rod 4, the joint between
the drilling machine or motor 3 and the first dnll pipe 5
1s opened first, so that the drilling machine 3 can be
totally detached from the pipe. Before the drilling ma-
chine 3 has been totally detached, the dnill rod 4 1s lifted
sufficiently for the drill pipe § next to the drilling ma-
chine 3 to be inserted and clamped between the jaws of
lower clamps 31 and 32 mounted in the carrier and
acting as retainers. Thereafter, the opening means 7 are
pivoted so as to surround the upper drill pipe, and by
turning the jaw member 25 by means of the power
device 26, the thread between the upper drill pipe 5 and
the lower drill pipe § 1s loosened, whereafter the drill
pipe i1s unscrewed and set aside. The drilling machine 3
is again lowered down and screwed on the drill pipe §
clamped between the jaws 31 and 32. Thereafter the
jaws are released, the dnll rod 4 1s again lifted up, and
the same loosening process is repeated until the lowest
drill pipe § attached to the drill bit 34 in FIG. 3a is
positioned next to the drilling machine. FIGS. 3ak and
3b illustrate the subsequent stage at which the guide
bushing 6 supported by the drill bit 34 is lifted up so that
the supports 27 and 28 of the guide bushing can be
displaced by means of motors 29 and 30 below the guide
bushing for supporting it. Thereafter the drill pipe 5 and
the dnll bit 34 are lowered down so that the guide
bushing 6 rests on the supports 27 and 28.

The opening means comprise bars 37 fastened to the
jaw 23. Said bars act as supports and comprise pins or
hooks to be inserted into peripheral grcoves 38 pro-
vided in the basket through groove openings reaching
up to the upper edge of the basket. When the opening
means 7 are pivoted above an empty basket 36 posi-
tioned on a rack 33, the bars 37 are aligned with the
openings of the grooves 38. When the opening means 7
are then lowered or the basket 1s 36 lifted bv means of a
lifting device 41 provided in the rack, the lifting hooks
37 are inserted 1nto the grooves 38 and, by turning the
jaw 25 acting as an opening member, displaced within
the grooves away from the openings. Thereafter, corre-
spondingly, the basket is detached from the rack either
by lifting the opening means 7 or by lowering the sup-
ports 39 of the rack 33. By pivoting the opening means
7 about the pivot axle 8 and by lifting the same, the
basket 1s then displaced above the hole of the guide
bushing 6, whereafter the opening means 7 are lowered
so that so the basket i1s lowered into the hole. Further,
by pivoting the jaw 28 of the opening means 7, the
lifting hooks 37 are displaced to a point in which they
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can be removed from the grooves 38 by lifting the open-
ing means 7, and the opening means 7 are pivoted aside.

Thereafter the drill pipe 5 and the drill bit 34 are
lowered down into the basket 36, inside which there are
provided projections which fit in between the edges of §
the drill bit 34 so as to prevent the rotation of the drili
bit relative to the basket 36. This structure 1s known per
se and obvious to one skilled 1n the art, so it will not be.
described more closely herein.

Thereafter the opening means 7 grips the drill pipe 5§ 10
as described above, and the pipe is screwed off the drill
bit 34. Again the opening means 7 are lowered down
above the basket 36 and fastened in the grooves 38 of
the basket 36 by means of the lifting hooks 37 and the
drill bit 34 is lifted together with the basket 36 up from 15
the hole of the guide bushing 6 and is displaced on to the
rack 33 by pivoting the opening means 7 about the axle
8, and placed thereon. Thereafter the opening means 7
are pivoted aside from above the rack and the supports
39 of the rack are lifted up by means of the power de- 20
vice 41 until the opening means 7 can be pivoted below
the upper drill bit 34 and further to grip the supporting
basket 36 of the lower drill bit 34, whereafter the basket
36 with the drill bit is displaced as described above into
the hole of the guide bushing 6 for mounting the drill 25
pipe 5 therein and for continuing the drilling process.

If it is necessary to replace the guide bushing 6, the
drill bit 34 has to be removed first as described above.
Thereafter the opening means 7 are displaced so as to
surround the drill pipe 5§ and lifted upwards until the 30
guide bushing 6 is lifted off the supports 27 and 28. The
supports 27 and 28 are then retracted and the opening
means 7, on which the guide bushing 6 rests, are low-
ered and pivoted again about the axle 8 towards the
rack 33 so that a support shelf 39 remains under the 35
flange of the guide bushing. Thereafter the rack 33 is
lifted upwards, whereby the removed guide bushing 6
remains on the shelf and the opening means 7 can be
pivoted first outside the shelf and then displaced below
a lower new guide bushing 6, whereafter the new guide 40
bushing 6 can be displaced on to the supports 27 and 28
in a reverse order as compared with the above.

Thereafter a new drill bit 34 is displaced as described
above; the drill pipe 5 is screwed thereon; the drill bit 34
is lifted up from the basket 36, which is removed in a 45
reverse manner as compared with the above. Thereafter
the guide bushing 6 can again be lowered into the dnll
hole and the drilling process can be continued.

The description and the drawings related thereto
only describe one preferred embodiment of the inven- 50
tion known to the Applicant and the invention is by no
means restricted thereto. The supports 37 attached to
the opening mezns as well as the supporting means in
the basket 36 may be of various kinds and shapes. The
supports of the guide bushing may be of any suitable 55
structure known per se and in addition to being longitu-
dinally displaceable they may be pivotable about a ver-
tical or horizontal axis as well. The rack 33 can be con-
structed in various different ways. The opening means 7
can be provided with shafts and attached resiliently in 60
various ways. Similarly, the opening means 7 may be
constructed in any way meeting the operational require-
ments set by the invention. In cases where a stabilizer is
provided after the drill bit for use during drilling, addi-
tional phases are required in the replacement of the drill 65
bit and the guide bushing, which are obvious on the
basis of the above and thus do not in any way restrict
the scope of protection defined by the claims.

6

We claim:

1. An apparatus for mechanically handling drilling
equipment comprising at least drill pipes, a drill bit and
a drill guide bushing, the apparatus comprising:

a CarTIer;

clamping means on the carrier for clamping a first

drill pipe unrotatably relative to the carrier in a
drilling position;

opening means spaced from the clamping means axi-

ally of the first drill pipe when the first drill pipe 1s
clamped in the drilling position, the opening means
being pivoted on a first pivot that is spaced from
and parallel to the first drill pipe when the first drill
pipe is clamped in the drilling position, and being
for pivoting to an opening position at a second drll
pipe that is axially thread-connected onto the first
drill pipe;

first power means for so pivoting the opening means;

an operating member mounted rotatably on the open-

ing means so as to connect the opening member to
the second drill pipe unrotatably relative to the
second drill pipe and to rotate the second drill pipe
to open the thread connection of the first and sec-
ond drll pipes;

second power means for so rotating the opening

member;

a second pivot on the carrier spaced from and parallel

to the first pivot; and

resilient-element means pivotally supporting the first

pivot from the second pivot for resiliently limiting
the pivoting of the first pivot about the second
pivot, whereby the latter pivoting permits arcuate
positioning of the opening means.

2. An apparatus according to claim 1, and further
comprising:

spacing means for varying the spacing of the clamp-

ing means and opening means, whereby to permit
the opening means to support a drill bit or dnll
guide bushing; and

connecting means on the opening means for connect-

ing to a drill bit, whereby to support the same.

3. An apparatus according to claim 2, wherein the
connecting means comprise a supporting basket which
supports the drill bit while it is positioned in the storage
rack as well as during the displacement of the bit, the
supporting basket comprising supporting means, and
the connecting means comprising supports mounted on
the underside of the opening means and being connect-
able to the supporting means of the supporting basket.

4. An apparatus according to claim 3, wherein the
supports in the opening means are mounted in the open-
ing member and arranged to extend to the supporting
means by lowering the opening means above the basket,
the supports being connectable to the supporting means
and detachable therefrom by pivoting the opening
member about the opening axis thereof.

5. An apparatus according to claim 4, wherein the
supporting means are peripheral grooves provided on
the outer periphery of the supporting basket, the
grooves comprising a vertical opening extending up to
the upper surface of the basket, and wherein the sup-
ports are formed by a vertical rod provided for each
groove, each rod comprising a support pin to be in-
serted to the opening of the respective groove, said
opening member being displaceable by pivoting away
from the opening to a point where the groove 1s intact.

6. An apparatus according to claim 2, comprising
means for supporting the drill guide bushing in align-
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ment with the drilling axis so that the opening means are
pivotable below the drill guide bushing to the opening
position, the drill guide bushing, while supported by the
supporting means, being displaceable to be supported
by the opening means by lifting the opening means in
the opening position upwards, whereby the drill guide
bushing is displaceable between the drilling axis and the
storage rack while supported by the opening means, and
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arranged to be positioned on the supports of the storage
rack by lowering the opening means.

7. An apparatus according to claim 6, wherein the
supporting means comprise at least two supporting rods
which are displaceable under the flange of the drill
guide bushing to the supporting position for supporting
the guide bushing and correspondingly removable from
the supporting position, and means for displacing the

supporting rods.
X . JE R T
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